Mitochondrial dysfunction in septic shock and multiple organ dysfunction syndrome.
Sepsis is the leading cause of death in medical intensive care units. In most fatal cases of sepsis the patient experiences an insidious, progressive decline in vital organ function, i.e. multiple organ dysfunction syndrome (MODS), which is commonly associated with signs of accelerated anaerobic metabolism despite supernormal systemic oxygen delivery. Based on this clinical scenario, tissue hypoxia has long been considered the putative mechanism of MODS. However, efforts to enhance tissue oxygenation during severe sepsis have proved ineffective, and a growing body of evidence indicates that mitochondria contribute significantly to the pathogenesis of sepsis-induced MODS. In addition to dysregulation of oxygen metabolism ('cytopathic hypoxia'), sepsis-induced mitochondrial dysfunction contributes to organ injury through accelerated oxidant production and by promoting cell death. Advances in our understanding of the mechanisms of mitochondrial damage and in its detection could revolutionize the management of this devastating disease.